Assignment 17.4.  Questions #64, 77, 79, 84, 86, 88, 92, 95

64) [Ag*] anode
— o 0.0592 =
E=E log Q Q [Ag] cathode
0.76 =-0.0592 log Q [Ag*] anode
1.45x 108 = ——
Q=145x10" 0.10 M

[Ag*] anode = 1.5 x 10-"* M

b. Ag*(aq) + 2 S203%(aq) Ag(S203)2%(aq)

[Ag(S203)27] [1.0 x 10] §

77) 1000g Al| 1 mol Al | 3mole-]96,500C| 1s | 1 minI 1 hr
26.98g Al| 1 mol AI| 1 mole- | 100.0C| 60 s |60 min

1.0g Ni| 1 moINi | 2mole-| 96,500 | 1s \

=33s 100 A=100C/s
58.69g Al|1 moINi| 1 mole- | 100.0C

= 30. hr

5mol Ag| 1mole-]96,500C]| 1s |1 min
1molAg [1mole- |[1000C | 60s

79)  60.min] 60s]15C| 1mole-| 1molCo| 58.93gCo _ 16 aC
[Tmin| 1s | 96500C|2mole- | 1molCo  © 9%°
/ fmol Hf | 1785gHF o 0
- =259
15 A =15 C/s 4 mol e 1 mol Hf
Tmoll, |253.89l:
2 mol e- 1 mol I» =71gl
1 mol Cr | 52.00gCr _ 48aC
6mole- | 1molCr ~ gor

84) 2H20(l) —— 2H2(g) + O2(9g)

15min| 60s|25¢| 1 mole-|2mol H, | 22.4 L H,
[1min| 15 [96,500C|4 mole- | 1molH:

= 0.261 L Hx(g)

1mol 02| 224 L O
4 mole-| 1 mol O

=0.131 L Oz(g)



86) AR+ + 3e- — Al(s)

2000 1bs| 1kg | 1000g] 1 molAl | 3mole-]96.500c
=9.75x10°C
2.21bs [1kg [26.98 gAI|1 molAl| 1 mole-

i 9
SR P IS — 864005 1= DT =< = 110,000 amps
88) 0.50 L|0.0099 mol Pt|4 mole-| 96,500C| 1s  |1min_ _ 8.0 min
| 1. [tmoPt|1mole- [400C]|60s '
92a) Possible oxidation reactions:
2Br(ag) — Bra(g) + 2¢° Eo=-1.09V e |5 I e

which makes it a
better anode

2H,0 — Ou(g) + 4H*(aq) +4 e -Eo=-1.23V

Possible reduction reactions:

Ni2*(aq) — Ni(s) + 2e- Ec=-023V Easier to reduce
ea) © "~ nickel, which
2H20 + 2 e — Ha(g) + 20H(aq) Ec=-0.83V makes it a better

cathode

92b) Possible oxidation reactions:
Easier to oxidize

2F(aq) — F2(g) + 2€ -Ec=-287V water, so oxygen
will be produced at
2H,0 — Oy(g) + 4H*(aq) +4 e- Ee=-123V the anode.

Possible reduction reactions:
Easier to reduce

AlR*(@aq) — Al(s) + 3e Ec=-166V water, so hydrogen
/ will be produced at
2H20 + 2 e« — H2(g) + 20H"(aq) Ec=-0.83V the cathode.

c) Possible oxidation reactions:
Easier to

2l'(aq) — l2(g) + 2¢- -E°=-0.54 V «~—_ oxidize iodine,
so iodine gas
2H,0 — Oo(g) + 4H*(aq) +4 e -Ec=-1.23V produced.

Possible reduction reactions:

Easier to reduce
2+ - = -
Mn<*(ag) — Mn(s) + 2e Ee=-118V water. Hydrogen

Ec=-0.83V / produced at the

cathode.

2H20 + 2 e — H2(g) + 20H"(aq)



95) Anode: 2Cu — Cu?* + 2e- -Ec=-0.34V

Cathode: Ag*+ e — Ag Ec=0.80V
2Cu + 2Ag* — Cu?* + 2Ag(s) Ec=0.46V
q. e
= AT E = po.0.0592 log Q

a. As [Cu?*]increases, Q increases. If Q increases, E decreases.
b. If NH3 reduces [Cu*], Q decreases. If Q decreases, E increases.

c. If [Ag*] decreases, Q increases. If Q increases, E decreases a little.

d. If both concentrations are halved, Q will increase. The dilution will affect
[Ag*] more because it is squared. If Q increases, E decreases.

e. Ag does not oxidize to become Ag*, so the platinum will not affect the cell
potential. Also, solids are not in the equation for Q.



